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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the recording device which used an optical recording 

medium and its optical recording medium. 

[0002] 

[Description of the Prior Art] As indicated by JP,63-61432,A, in the optical recording medium of a 
phase change mold, there is a thing with a laminated structure called a substrate / protective layer / 
recording layer / light absorption layer (metal distribution dielectric layer) in the conventional optical 
recording medium. Having a light absorption layer aims at absorbing heat and making a phase change 
fully perform. 

[0003] Moreover, as shown in JP,62-180538,A, there is a thing which has the record thin film covered 
by the protective coat in both sides on the substrate and by which the metallic element is added at the 
above-mentioned protective coat of the both sides which sandwiched record film by making into the 
charge of a base material any of the oxide of a metal or semimetal, a nitride, a sulfide, and fluoride to be. 
If it is made the above-mentioned configuration, this alloying element itself will oxidize, the oxygen 
which invades from the outside will be caught, and the oxidation resistance of a protective coat will 
improve. 

[0004] Moreover, the optical recording medium which has the structure to which the laminating of the 
reflecting layer was carried out one by one on the anchor film for raising adhesion with a reflecting layer 
on the 2nd dielectric layer and the 2nd dielectric layer and a support layer at a recording layer and 
recording layer top is also on the 1st dielectric layer and the 1st dielectric layer on a substrate like a 
Japanese-Patent- Application-No. No. 154743 [ 63 to ] official report. 
[0005] 

[Problem(s) to be Solved by the Invention] In the optical recording medium of the phase change mold 
indicated by JP,63-61432,A, heat is absorbed, as a result of having added the metal which radiates heat 
in heat, crystal growth time amount will be extended at the time of elimination, and a recording 
characteristic deteriorates. 

[0006] The technique indicated by above-mentioned JP,62-180538,A with the point that crystal growth 
time amount is not long is good. However, although the metal distribution protective coat of this has 
light transmission nature, there is no high light reflex nature. For the reason, the effectiveness in optical 
recording playback is bad. 

[0007] The technique indicated by the above-mentioned Japanese-Patent- Application-No. No. 154743 
[ 63 to ] official report with this point is good. However, as for the optical recording medium which 
takes this multilayer laminated structure, only the part which has the glue line (anchor film) which does 
not participate in record playback directly, and has this layer has the problem that a noise increases. 
[0008] The purpose of this invention has high reflexibility and is for a S/N ratio to offer a high optical 
recording medium. 
[0009] 
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[Means for Solving the Problem] The above-mentioned reflecting layer decides to have the insulating 
material which distributes and connotes a light-reflex ingredient, having the protective layer by which 
the laminating was carried out on the substrate and the above-mentioned substrate in the optical 
recording medium, the recording layer by which the laminating was carried out on the above-mentioned 
protective layer and to which record and playback are performed by the light beam, and the reflecting 
layer which a laminating is carried out on the above-mentioned recording layer, and reflects the above- 
mentioned light beam, in order that this invention may solve the above-mentioned technical problem. 
[0010] 

[Function] In order to perform phase change mold optical recording playback, high light reflex nature is 
needed for another [ high translucency and / which remain ] dielectric layer at the protective layer from 
the substrate which hits an optical incidence side. The description of this invention is to have made it the 
structure in which the reflecting layer which did not add a light reflex ingredient in the protective layer, 
but added the light reflex ingredient in the dielectric layer of the opposite side through the recording 
layer was formed. 

[001 1] This invention can reduce a noise by having constituted from a small number of laminatings, as 
shown above. Moreover, while doubling the detection quantity of light by using the multiple echo which 
happens by preparing a reflecting layer in the space between a light reflex layer and a protective layer, 
filling constraint called the small number of laminatings, the difference of the reflection factor of the 
Records Department in a recording layer and the non-Records Department is enlarged (enlarging 
contrast), consequently light can be detected efficiently. 
[0012] 

[Example] Hereafter, the example of this invention is explained using a drawing. 
[0013] The example of 1 configuration of the optical recording medium by this invention is shown in 
drawing 1 . A substrate 1 uses what has a smooth front face by glass or the polycarbonate. Usually, the 
base material front face is covered by the spiral or concentric circular truck in order to draw a laser 
beam. 2 is a dielectric layer. When that the permeability of a laser beam is large, that formation of a thin 
film is easy, excelling in heat-resistant moisture resistance, etc. are taken into consideration as an 
ingredient, Si02, ZnS-Si02, ZnS and Nb 205, SiNx, Zr02, aluminum203, MgO, Ta205, and A1N are 
suitable. 3 is a recording layer and uses a chalcogen ghost alloy thin film. 4 is a metal distribution 
dielectric layer. The role of each class is described below. The role of a dielectric layer 2 is to take out 
raising protection of the recording layer 3 to the Ore baryte, and the rate of light absorption to a 
recording layer 3, and contrast. The metal distribution dielectric layer of 4 serves also as the role of a 
reflecting layer further with a role of a dielectric layer shown in 2. A reflection factor is large to the 
metal particle distributed in four, and Au, Ag, Cu, aluminum, nickel, Pt and NiCr also with large thermal 
conductivity, and Co are suitable for it. Film production of the cascade screen of 1-4 is performed by the 
RF magnetron sputtering method. After the layer of 4 places the metal tip made to contain on a dielectric 
target and makes a dielectric layer and a metal particle intermingled with the RF magnetron sputtering 
method or a vacuum deposition method, it performs heat treatment. 

[0014] By the way, thermal conductivity plays an important role in the process in which record 
elimination is performed. In order that record film may crystallize at high speed, in amorphous ******, 
record will become is hard to be carried out difficult if thermal conductivity is low. 
[0015] This invention adds the metal which constitutes the layer which plays a role of stripping (heat 
length) of a light reflex and heat to a dielectric layer 4. Therefore, it becomes important to add the matter 
which reflects light and does not hold heat. If too long [ the metal which absorbs heat like a well-known 
example and generates heat heat is added, and ] at the time of elimination, the crystal growth time 
amount which poses a problem will be extended, and a recording characteristic will deteriorate. - 
[0016] In addition, the advantage which can adjust the degree of heat length gently by carrying out the 
laminating of the metal layer thinly further on a metal dispersion layer may be added. 
[0017] By the way, it is required for the thermal conductivity of a dielectric layer 4 to be larger than the 
conductivity of a recording layer 3, in order to form a record mark. In the case of the ternary compound 
InSbTe which is one sort of the typical record film concerning this invention, they are 8 or more W/mK 
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at the time of a crystallized state. Therefore, 10 or more W/mK of thermal conductivity of a dielectric 
layer is required. 

[0018] Thermal conductivity (H ? ) change of the aggregate accompanying Au addition is shown in 
drawing 5 . Drawing 5 (a) starts the conventional technique and the thermal conductivity (H) when 
taking the laminated structure of the reflecting layer of Au which is not the conventional golden 
distribution dielectric at an axis of ordinate about the thermal conductivity (DHC) of the dielectric 
matrix of a class which is different on an axis of abscissa, and a dielectric layer is shown. 
[0019] Next, in this invention, the addition of gold required in order to take out the same heat transfer 
engine performance as the conventional technique of drawing 5 (a) is calculated. Thermal conductivity 
change of the golden distribution dielectric layer concerning this invention when using the dielectric 
layer of thermal conductivity (DHC) 20 W/mK for drawing 5 (b) is shown. An axis of abscissa shows 
Au addition. From drawing 5 (a), in order to carry out the thermal conductivity (ET) of the aggregate just 
like the conventional technique at the time of thermal conductivity (DHC) 20 W/mK, 65 or more W/mK 
is needed, drawing 5 (b) — Au - at least — 50at(s)% — that it is necessary to make it contain 
understands. In addition, such calculated value is the results of calculating dielectric thickness, the 
thermal conductivity of a dielectric, reflective thickness, and reflecting layer thickness in the form of a 
series connection. 

[0020] Although the metal distribution dielectric layer concerning this invention has Si02, ZnS-Si02, 
ZnS and Nb 205, SiNx, Zr02, aluminum203, MgO, Ta205, and A1N and has Au, Ag, Cu, aluminum, 
nickel, Pt, NiCr, and Co as a light reflex ingredient as an insulating material Although it differs for every 
combination to these combination when the required addition of the above-mentioned light reflex 
ingredient is calculated, the case where the ideal configuration is formed with the biggest money of 
thermal conductivity is computed as the minimum value of an appending rate. Constraint of maximum 
originated in the manufacture approach, and in this spatter, since an addition means was RF magnetron 
sputtering equipment, putting in mostly from 80% judged that it was impossible as a practical question. 
Consequently, it becomes the range below more than 40at%80at%. 

[0021] A degree is asked for the reflection factor when becoming above-mentioned 10 W/mK as 
required heat-conduction engine performance. In order to compute optical constants, such as a reflection 
factor, the field whose magnitude of one side is wavelength extent is considered, and the case where 
light passes through the inside of the dielectric medium which contains many small metal balls in it is 
considered. It is known that this aggregate is equivalent to a medium with a certain rate of a 
birefringence, and the optical constant of the aggregate can be expressed with the optical constant of a 
metal ball and the refractive index of a dielectric (J. C.Maxwell Garnett, Phil. Trans.Roy.Soc, 
A.203,385 (1904), ibid.205,237 (1905)). 

[0022] for example, the case where the metal molecule is distributing at random in a dielectric in the 
state of a cluster when the metal particle added is a minute amount ~ several 1 - a- four number — using - 
- the optical constant n of the aggregate — "(refractive index), kappa" (extinction coefficient) can be 
found. 
;0023] 
Equation 1] 
L»l 1 

n" = v {l+<2+ v 2 ) n a 111 v 2 } 

[0024] 

(Equation 2] 
»2] 

*"=<2f v 2 )/z r/[vMl+(2+v 2 ) M 72/v 2 }] 

[0025] However, [0026] 
[Equation 3] 
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[»3] 

a, -C«» , («-H)}«^(*»-l)(v*-2)-2v»]/C{ a .(«.. 1 ,_ 2) . t4n . c , ] 



[0027] 
[Equation 4] 
[»4] 

/3*=n 2 jc ( v 3 +2)/[{n 2 U 2 -1) -2} 2 +4n< /c 2 ] 



[0028] on the other hand ~ a metal molecule - being granular (condition that a grain is larger than a 
cluster) — the case where it is distributing — several 5 - a-eight number — using -- an optical constant n 
'(refractive index) kappa' (extinction coefficient) can be found. 
[0029] 

{Equation 5] 

n' = v (H-3^ a/2) 

[0030] 
[Equation 6] 

K'=Zfi v 0/{ v (1+3^ a /2)} 

[0031] However, [0032] 

[Equation 7] 

l»71 

a=[{n 2 U s + l)} 2 -{n 2 ( /c 2 -l)} v 2 -2 v *]/[{n 2 U 2 -l)-2 v 2 } 2 *4n« /c 2 ] 

[0033] 
[Equation 8] 

0=3v 2 n 2 k/{q 2 U 2 -1)-2 v 2 } 2 



[0034] In the refractive index of this dielectric, and n, the refractive index of this metal and kappa 
express the extinction coefficient of this metal, and, as for nu, mu expresses the content volume fraction 
of this metal. A reflection factor R can be found from several 9. 
;0035] 
Equation 9] 

m\ 

R = 100{(l-n*) 2 +n* 2 k * 2 }/{(l+n*) , +n* 2 k **} 

CCT- (n* , K * )« (n. «), XlJ(n* , te' ), Xtt (n f * . k' ' )T t ft?>. 

[0036] An addition will become settled if heat length of a metal dispersion layer is taken into 
consideration, and a metal kind is defined according to the class of dielectric layer. 
[0037] Although the metal distribution dielectric layer concerning this invention has Si02, ZnS-Si02, 
ZnS and Nb 205, SiNx, Zr02, aluminum203, MgO, Ta205, and A1N and has Au, Ag, Cu, aluminum, 
nickel, Pt, NiCr, and Co as a light reflex ingredient as an insulating material Although it differs for every 
combination to these combination when the required addition of the above-mentioned light reflex 
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ingredient is calculated, it becomes the range below more than 40at%80at%. When the reflection factor 
was estimated with the addition, it became just over or below 50%. 

[0038] Next, the average radius of a content metal particle and the relation of the dispersion direction of 
light are described. 

[0039] The average radius of a content metal particle and the relation of the dispersion direction of light 
are shown in drawing 3 . Drawing 3 is an example of a polar display when light is scattered about by the 
granular gold grain (M. the principle III of optics besides Born, Tokai University Press, p.959 (1975)). 
As for drawing 3 (a), the average radius of a particle shows the case where drawing 3 (b) is 800A when 
very close to 0. When it is drawing 3 (a) with small particle diameter, after incident light hits a metal 
particle, it is scattered about the direction. On the other hand, when it is drawing 3 (b) with large particle 
diameter, light is scattered about more mostly [ front / by the side of transparency ] than the back by the 
side of incidence (the Mie effectiveness). The reinforcement of the scattered light increases as particle 
diameter becomes large. Drawing 4 shows reflection factor change of the aggregate which distributed 
Ag particle in the dielectric layer of a refractive index 1.98, when a laser beam with a wavelength of 
830nm is used. Ag addition is shown on an axis of abscissa. When Ag particle of (-) is granular and it is 
distributing, (**) shows the case where Ag particle is a cluster-like in a dispersion layer. Even if it is the 
aggregate of the same metal appending rate, as for the reflection factor of light, the direction when metal 
particle size is large is low. Since reflective effectiveness fell according to the deviation of the light by 
different direction dispersion, and the deviation of light, this is considered. Then, it is necessary to 
specify the range of the average radius a of a metal particle. The following formulas are drawn that the 
range of the average radius a of a metal particle should just choose a so that it may be set to 0.8 said not 
to scatter about the value of 2pi a/lambda the different direction according to the theory of Mie in 
consideration of the Mie effectiveness. 

[0040] 0<a<=0.81ambda/(2pi) however, the wave length of lambda: laser beam the metal distribution 
dielectric layer built over this invention at this time Although it has Si02, ZnS-Si02, ZnS and Nb 205, 
SiNx, Zr02, aluminum203, MgO, Ta205, and A1N and has Au, Ag, Cu, aluminum, nickel, Pt, NiCr, 
and Co as a light reflex ingredient as an insulating material if it asks for the volume fraction which the 
above-mentioned light reflex ingredient occupies from these combination — combining — ** -- it is alike 
and it turns out that the volume fraction which the above-mentioned light reflex ingredient occupies is in 
or more 0.3 less than 0.8 range as a result of computing similarly in the metal average radius 
recalculated on the wavelength of 590nm although it differs. 

[0041] For example, with aluminum, when an insulating material makes Si02 distribute on a grain, if 
the metal particle to distribute uses nu= 1.56, as for a volume fraction, it will be set [ SiO 12 1 n= 0.32 
kappa= 5.45, and ] to 0.3 about aluminum. 

[0042] From the above thing, it is the optical constant of the aggregate about the rate of a light reflex. It 
is computable using the formula of MaxwellGarnett, and the Mie effectiveness can set up the range of 
metal particle size, and can remove it. Thermal conductivity can be simply adjusted with a metal particle 
addition. The principle of these each is applied to this optical recording medium. 

[0043] Drawing 6 is the mimetic diagram of the test piece used for the reflective experiment of the metal 
distribution dielectric layer of the optical recording medium by this invention. Film production used the 
RF magnetron sputtering method. It carries out by the output of 1.25kW, and pressure 3.0mTorr, and is 
in the Si02 dielectric (1.12 micrometers of thickness) of 64. Ag of 63 was distributed. The reflection 
factor became 40% as a result of measuring a reflection factor with a spectrophotometer. 
[0044] (-) of drawing 4 expresses the reflection factor change when it being granular and distributing Ag 
in the dielectric layer of a refractive index 1.98. In order to secure a reflection factor 50% or more, it is 
necessary to add Ag 70at(s)%. The thermal conductivity of Ag is 429 (W/mK). in order to maintain 
thermal conductivity - Ag - more than 50at% - it is necessary to add therefore, Ag — more than 70at% 
— when it adds, it turns out that a metal distribution dielectric layer is applicable to an optical recording 
medium. In addition, an optical constant changes [ as opposed to / in the aggregate which consists of the 
same constituent / the wavelength of a laser beam ]. If a constituent and the combination of the 
wavelength of a laser beam to be used are taken into consideration, it will become more than metal 
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addition range 40at%. On the other hand, an upper limit becomes about 80% from the reasons of 
manufacture. 

[0045] The color of a metal distribution dielectric layer changes with the particle size of a metal particle. 
Identifiable coloring is attained with the naked eye by applying this to an optical recording medium at an 
optical recording medium, without introducing the 3rd component. That is, **** which can give a color 
easily, without coloring can check easily. 

[0046] The optical recording regenerative apparatus using the optical recording medium by this 
invention is shown in drawing 2 . 5 delivers and receives optical information by the optical pickup here. 
In the circuit where 6 controls an optical pickup location, the circuit which processes the signal which 7 
received, the circuit where 8 drives semiconductor laser, the drive motor which 9 makes rotate an optical 
recording medium, and 10, a system control circuit and 22 show an external input terminal block, and, 
as for a turntable and 1 1, 23 shows a laser beam, as for the above-mentioned optical recording medium 
and 21. In addition, when a medium is changed, for example, it is also possible to attach the circuit 20 
which carries out discernment processing of the melting point of the recording layer of an optical 
recording medium so that a laser radiation power setup can be performed more simply. 
[0047] The above-mentioned optical recording medium 1 1 is carried on a turntable 10, and has the 
composition of a turntable 10 rotating by the motor 9 and rotating an optical recording medium 1 1. A 
rotational actuation halt is performed through the system control circuit 21 from the external input 
terminal 22. 

[0048] The laser beam 23 is irradiated by the above-mentioned optical recording medium 1 1 by the 
optical pickup 5. The reflected light of a laser beam 23 extracts the height of an optical pickup 5, and the 
deflection signal on a truck through return and the light-receiving digital disposal circuit 7 to an optical 
pickup 5, and it constitutes them so that focusing and tracking may be acquired to a disk 1 1 through the 
optical pickup positioning control circuit 6 in an optical pickup 5 by these signals. An actuation halt of 
focusing and tracking is performed through the system control circuit 21 from the external input 
terminal 22. 

[0049] Moreover, an optical pickup 13 can set up the laser power of arbitration every moment by the 
system control circuit 21 through the semiconductor laser drive circuit 8, and 1 beam Ore baryte is 
possible for it. 

[0050] There is a publication of laser radiation power required all over the control truck established in 
the inner circumference or the periphery of an optical recording medium 1 1, in order to heat more than 
the melting point of the record film of an optical recording medium 1 1 or the melting point, and it has 
the composition of setting up the recording point exposure power at the time of 1 beam Ore baryte, and 
eliminating point exposure power more than power required for heating to the melting point, by the 
melting point discernment processing section 20 of an optical recording medium. 
[0051] The melting point discernment processing section 20 can decode the above-mentioned 
publication, and it can also carry out Ore baryte at the temperature more than the melting point. 
[0052] By using the above-mentioned optical recording medium, the S/N ratio of an optical recording 
regenerative apparatus improves. 
[0053] 

[Effect of the Invention] It is possible to offer the optical recording regenerative apparatus with which it 
was simply calculable, and an optical constant and the heat flow rate control of engine performance 
improved using the good optical recording medium and the above-mentioned record medium of a S/N 
ratio since there were few laminatings. 

[0054] Consequently, an optical recording medium with a high and S/N ratio and simple (even when 
heat-characteristic control fixes an addition metal kind, if an addition is changed, since it is possible, it 
will become simple) control of an optical constant and heat distribution, and the phase change mold 
optical recording regenerative apparatus with sufficient use effectiveness of light can be offered. 
Furthermore, noise reduction by simplification of a production process and multiplex interference can be 
performed according to there being few total laminatings. Moreover, removal of the noise component by 
reduction of the number of laminatings is expected, and the part S/N ratio improves. 
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[Translation done.] 
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